pared with international research trends in the area of chronic illness. International research has become increasingly focused on the importance of both socio-demographic and psychosocial factors in disease outcome. 5 This South African study appears to be the first to conduct a comprehensive investigation into the way in which psychosocial factors are associated with socio-demographic factors, disease factors, and health-related quality of life. A sample obtained from a developing country such as South Africa, with its unique sociological patterns around family structure, cultural practices, religious beliefs and economic disparity between different groups of people, differs from a sample based in a developed country such as North America.
Psychosocial and biomedical disease factors often account for variance in disease outcome. Although results from studies have varied, general support has been found for the diseasecourse hypothesis that takes into account the psychological response to RA experience. For example, there is often a poor correlation between disease status and disability in RA patients. 6 Frequently, patients with severe RA as measured by clinical assessments including X-rays and other radiographic measures, experience mild disability, whereas patients with mild disease present with severe disability. 7 It is important, therefore, to identify other variables responsible for affecting the variability in the health outcome measures of these patients. Psychological factors such as coping, social support, causal attribution, and cognitive illness representation are known to impact on health outcome. 8 The aim of this study was to investigate the predictive value of both socio-demographic and psychosocial factors in RA health outcome.
Methods
This was a cross-sectional study. A purposive or judgemental non-probability sampling method 9 was used to obtain a sample of RA patients. One hundred and eighty-six adult female and male RA patients were selected over an 18-month period from the outpatient rheumatology clinic at King Edward VIII Hospital, Durban.
Permission to conduct the study was obtained from the relevant authorities at the University of KwaZulu-Natal's Nelson R Mandela School of Health Sciences and King Edward VIII Hospital. Approval from the Ethics Committee at the medical school was also obtained.
Only two rheumatologists from the Department of
Rheumatology were responsible for medically examining the subjects and confirming a diagnosis of RA, which ensured that there was consistency in applying the relevant medical criteria in diagnosing RA, and in assessing the extent to which each subject was functionally impaired (disabled as a result of RA).
The clinical records were reviewed before the patients were enrolled in the study. The rheumatologists at the clinic assessed patients who had been previously diagnosed with RA, and who were able to read in English. The rheumatologist reviewed the clinical records of the patients, once again, to determine whether these patients fulfilled the American Rheumatism Association (ARA) 10 criteria for the diagnosis of RA. To ensure a valid and reliable sample only those patients who fulfilled the criteria were approached to participate in the study. Patients with a co-existing serious medical or psychiatric condition were excluded. The purpose of the study and the requirements were discussed in detail with the patients and once their informed consent was obtained they were enrolled as participants. Participants were also informed of their right to withdraw from the study.
Information pertaining to the subjects' socio-demographic status, criteria in accordance with the American College of 
11
Senior nursing sisters were responsible for the collection of blood samples from each patient. These were then forwarded to the hospital laboratory for analysis. Once the results were obtained they were interpreted and noted by the two rheumatologists involved in the study.
A series of questionnaires were administered to the subjects.
A semi-structured interview also formed part of the assessment procedure. A nursing sister at the rheumatology clinic acted as an interpreter for black patients who felt they could express an idea or thought more clearly in an indigenous lan- Questionnaire (HAQ). 16 Joint status was measured using the 28-joint count.
17
The individual measures of pain and functional assessment measures (namely measures of disability and joint count) in this study were factor analysed, and two measures emerged.
The first was the measure of pain and disability, and the second was the 28-joint count measure. Pain and disability, a dependent variable (DV) in this study, was therefore retained as a single measure in the statistical analyses.
Results
The age range of this hospital-based outpatient clinic sample Table I , the majority of participants were women (87.1%), a little more than half the sample (54.8%) had never been married, the majority (81.2%) had at least a senior primary or high school education, most participants were not engaged in paid work activities, and well over half the subjects reported a monthly household income of less than R1 000. Most participants identified themselves as being either Hindu or Christian. Indian South Africans comprised 65.6% of the sample.
In order to test the hypotheses, the data were statistically analysed using the SPSS statistical programme. The first reported significant negative correlation indicates that subjects who earned more had less pain and better functional status, and the second significant negative correlation indicates that subjects of Indian origin experienced less pain and better functional status.
Significant positive relationships were found between employment status and swollen and tender joint status (r = 0.17), and age and swollen and tender joint status (r = 0.22), indicating that those subjects not engaged in paid work activities, as well the older RA subjects had poor joint status (i.e. higher scores on the measure for swollen and tender joint status).
Interrelationship between the psychological and health outcome variables
The strength of the relationships between the psychosocial variables and DVs is presented in Table III .
The values presented in Table III These associations indicate that increased ability to cope with RA was related to lower scores on pain and functional status. In addition, proactive and positive-interactive coping styles of the subjects were related to decreased levels of pain and better functional status. Finally, a somewhat contradictory finding indicates that a negative-internal coping style was associated with lower pain scores and better functional status.
As shown in Table III , significant positive relationships were found between internal control and swollen and tender joint status (r = 0.16) and external control and swollen and tender joint status (r = 0.15). Although these findings indicate small but significant correlations, it demonstrates that despite the subjects' belief that they are able to control the disease they still have increased joint involvement. In addition, those subjects who believed factors outside the individual played a greater role in controlling the disease also had increased joint involvement. Psychological control, therefore, may not be as significant as biological factors during symptom flare-ups, or it is possible that psychological factors played a role in an unexpected direction. Whether there is a perception of greater internal or external control in this sample did not make a difference to joint involvement.
The only significant correlation with coping variables was found between negative-internal coping and joint status (r = -0.27)
indicating that an increased negative style of coping was associated with poor joint status.
Multivariate analysis
Multivariate analysis was conducted to construct predictive mod- Step one
All the IVs found to be significantly related to the DV in the bivariate analysis were entered into the regression analysis, and a stepwise procedure was employed to determine which variable remained in the final model.
Step two
All the psychological variables found to be significantly related to the DV in the bivariate analysis were entered into the regression analysis next, as a set, after the IV. A stepwise procedure was employed once again to determine which variable remained in the final model.
By means of this two-stage process it was possible to develop predictive models for each DV, where the psychological variables were only entered once the variance for the socio-demographic variables had already been partialled out.
There was one minor difficulty in developing the models. There were two sets of categorical variables among both the IVs (marital status and religion) and the psychological variables (CA_O and CA_R -causal attributions made by the subjects at the time of onset of the disease and causal attributions made at the time the study was conducted, respectively) which could not simply be entered into the regression analysis. On completion of step one, regression residuals were computed, and these were used as DVs in two one-way ANOVAS, to determine whether marital status and religion were also significant predictors. In no instances were these found to be significant.
The results of the first analysis are reported in Table IV .
The results of the multiple regression analyses for each of the DVs are presented below.
Regression models
Predictive model one: self-report of pain and func-
tional status
The partial correlations (partial r) presented in Table IV indicate which socio-demographic and psychological variables are sig-nificant predictors of the DV self-report of pain and functional status.
The demographic variables found to be significant predictors of the DV self-report of pain and functional status were employment status and monthly household income.
The results of the one-way ANOVAS indicated that there was a significant difference between the never-married, married, widowed and divorced groups on self-report of pain and functional status (F = 2.86, p < 0.05). Post hoc analysis using the Schéffe test revealed that there is a significant difference between the married and widowed groups on selfreport of pain and functional status, with the married group reporting lower levels of pain and better functional status (5% level of significance) than the widowed group.
A significant difference was also found between the different religious groups, i.e. Christians, Hindus and Muslims on selfreport of pain and functional status (F = 3.39, p < 0.05).
Use of the Schéffe test revealed that Muslims and Christians
were significantly different on self-report of pain and functional status (5% level of significance). Muslims reported lower levels of pain and better functional status.
The two psychological variables, negative-internal coping and total coping were found to be significant predictors of self-report of pain and functional status. 
Predictive model two -swollen and tender joint status
The only demographic variable found to be a significant predictor of swollen and tender joint status was employment status. ANOVA computed for marital status, racial classification, and joint status did not yield significant results. ANOVAs computed for CA_O and CA_R, and swollen and tender joint status, were also not significant.
Employment and negative-internal coping were entered into a stepwise multiple regression analysis to assess the variables' power to predict swollen and tender joint status. Both variables were found to be significant predictors of swollen and tender joint status, although negative-internal coping was found to be a more significant predictor of swollen and tender joint status (beta coefficient -0.25). Increased negative-internal coping style, therefore, was predictive of lower levels of swollen and tender joint status. Being unemployed or not being engaged in paid work activities was predictive of poor joint status (beta coefficient 0.13).
Discussion
Relationship between socio-demographic factors and RA health outcome
In this investigation, those RA patients who were not engaged in paid work activities reported higher levels of pain and poorer functional status. These patients also reported poor joint status as measured using the 28-joint count. A possible reason for these findings is that those patients who were not employed spent more time dwelling on their pain, limited functional ability and degree of joint inflammation.
The fact that these RA patients' had limited economic resources may have been another reason why they were at risk for poor health status.
It is widely accepted that individuals with few resources are at risk for illness onset. 22 In RA, socio-economic decline is associated with a greater prevalence of the disease. 23 The ERAS study group based in the UK, which investigated socioeconomic deprivation and RA, found that socio-economic factors were associated with a worse clinical course of rheumatoid disease. 24 Individuals in the study who came from deprived circumstances were found to have more severe disease, as assessed by the HAQ and joint scores. Furthermore, it was reported that women appeared to be more at risk. 24 Previous research has confirmed that those individuals engaged in paid work have better health status. [25] [26] [27] Being able to work despite having a disease helps to increase an individual's self-worth, thereby buffering or reducing existing symptoms such as pain and depression. Research outcomes also report an increased incidence of pain and depression among women with RA who have suffered work loss, face the threat of work loss, or who are work disabled, and suggest that these outcomes are related more to a loss of social role than to disease activity that has disrupted work.
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Relationship between psychosocial factors and RA outcome
Social support and RA outcome
The hypothesis stating that there would be a significant association between perceived social support and RA outcome was rejected. These findings have not been replicated in other studies. Social support has generally been associated with increased psychological well-being and better functional status in chronically ill individuals. 12 20 Social support may also be perceived as problematic, with resulting negative effects. 29 It is apparent, therefore, that social support does not only have general, positive effects. The reasons why the findings in this study are not corroborated by the existing literature are unclear and deserve further investigation.
Internal and external control and RA outcome
In support of the hypothesis pertaining to the relationship between the psychological and RA health outcome factors, it was found that increased perceived internal and increased perceived external control were associated with an increased level of pain and poor functional status. The finding regarding perceived external control is somewhat surprising because it would be expected that individuals with a greater degree of perceived internal control would report less severe symptoms compared with individuals with a perceived external sense of control. A similar finding was obtained for both perceived internal and perceived external control and swollen and tender joint status. A possible explanation for this is that during periods when symptom flare-ups are extremely severe and overwhelming, the resultant effect is the experience of severe pain, poor functional status, and poor joint status, regardless of the patients' locus of control (i.e.
internal or external control).
Coping and RA outcome
In this study an inverse relationship was found between overall coping, proactive coping, negative-internal coping and positive-interactive coping, and RA patients' self-report of pain severity and functional status. These results (except the relationship between negative-internal coping and pain and functional status) are consistent with what is reported in the literature about the positive relationship between active coping strategies and psychological well-being and functional status. 30 Passive or avoidant coping strategies are reported to be negatively correlated with RA outcome. 30 The socio-demographic factors (employment status and monthly household income) and the psychological factors (total coping and negative-internal coping) were found to be significant predictors of self-report of pain and functional status. Higher monthly household income was predictive of low levels of pain and better functional status, and not being engaged in paid work activity was predictive of increased levels of pain and poor functional status. Good overall coping and high negative-internal coping were found to be predictive of decreased pain levels and better functional status.
The factor negative-internal coping, marked by avoidance of social interaction, was one of the factors obtained by subjecting the London Coping with Rheumatoid Arthritis
Questionnaire to factor analysis.
The finding that socio-demographic factors were significant predictors of RA health status was expected. Having a low socio-economic status implies that limited social, economic and other resources are available. The subjects in this study
were not only of low socio-economic status but also lived with the challenge of a chronic illness. RA requires that the afflicted individual have adequate resources, including access to and the ability to afford medical care in order to manage the disease. In a review of the socio-economic context of health in South Africa, researchers emphasise the point that domains outside the health sector affect health status. 31 They report that marginalised groups such as the poor are particularly affected. Poor women and children are also reported to be at risk. The health status of RA patients in this study, therefore, was compromised by their low socio-economic status. The fact that a greater number of women are diagnosed with RA also deserves special attention in light of this report. 31 If the health of poor women is at risk, then the health status of the subjects in this study, the majority of whom were women and already afflicted with a chronic disease, continues to be at risk.
The finding regarding the predictive value of coping in relation to RA outcome corroborates with previous research findings that psychological factors play a significant role in mediating RA and its outcome. 30 However, the finding that increased negative-internal coping is predictive of reports of decreased pain and better functional status, is not consistent with studies reported in the literature. Previous studies have
shown that negative and avoidant cognitive coping strategies are associated with poorer outcome, while active strategies such as 'information-seeking' and 'active coping' have been associated with better outcome. 32 In a study of male and female RA patients it was found that the best predictors of high pain levels were both physical disability and passive coping. and poor health outcome. 34 It is expected that individuals with limited economic resources will also have limited social, psychological and other resources needed to enhance coping with a chronic illness such as RA, resulting in poor health status.
An unusual and unexpected finding was that increased negative-internal coping predicted better swollen and tender joint status, a finding similar to that found for pain and functional status.
Decreased joint involvement was predicted for those RA patients who privatised their coping and avoided social interaction. As mentioned previously the use of avoidant coping is usually associated with poor health outcome, 30 a relationship that was not confirmed in this study. The finding regarding negative-internal coping as a predictor of joint functioning parallels the finding with pain and functional status as an outcome measure.
Investigating the pathways between socio-economic status, psychological factors (including personality) and health outcome among low socio-economic individuals with RA is required.
Conclusion
Clearly, a combination of biological, psychological, social and economic variables affect the wellbeing of RA patients.
Understanding the relationships and interrelationships between these variables is critical in planning a multidisciplinary intervention programme(s) for RA patients. Because of the complexity of the disease, the poorly understood nature of its aetiology, and the physical and psychological consequences experienced by individuals with RA, it is imperative that rheumatologists, nurses, psychologists and other health professionals collaborate in researching not only medical and psychological aspects of the disease, but also in planning programmes to assist individuals with this condition.
Recommendations
It is recommended that psychological factors be considered important mediators between RA and RA health outcome.
Ultimately, psychological factors are crucial in contributing to a RA patient's quality of life.
More importantly, this first comprehensive South African study of RA taking psychological factors into account should be used to create a research agenda that aims to explore RA in its multidimensional context. Based on the findings of this study it is recommended that negative-internal coping requires further investigation because it was found to be a significant predictor of pain intensity and functional status. In addition, the impact of socio-economic status on personality development, as well as the impact of personality on psychological coping resources and ultimately health outcome in RA and other chronic diseases, also needs to be addressed.
Finally, the unusual finding in this study that social support does not impact on health outcome is worthy of further investigation.
